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This study tends to investigate the ambiguous relationship between fertility and women’s 
labour force participation in the case of Malaysia and other selected Asian countries such 
as Singapore, Thailand, Indonesia, the Philippines and Vietnam. Using a panel of 
observations for the period 1995 to 2009, this study examines the correlation and the 
causality effect between fertility rate and female labour force participation; and finally, 
tries to construct a fertility model by identifying the determinants of fertility based on the 
long-run and the short-run analysis. This study found that there is mixed correlation 
between the regression variables in ASEAN countries but none of them have a strong 
correlation. The highest positive correlation is between health expenditure (he) and life 
expectancy at birth, while a negative correlation is found between health expenditure (he) 
and self-employed – female.  The results on causality tests shows that primary education, 
health expenditure, life expectancy at birth, labour participation rate, and self-employed - 
female do not granger-cause fertility rate in all six ASEAN countries. However there is a 
unidirectional causality which runs from fertility rate to education primary, life 
expectancy at birth and labour participation rate. The PMG, MG and DFE (the panel 
ARDL) tests show that the three variables; life expectancy (le), education primary (ep) 
and labour force participation (lp) are statistically significant in influencing fertility rate 
in the long run. At the same time, the self-employed female (se) and health expenditure 
(he) are also statistically significant with lower value of 0.253 and -2,030 respectively. In 
the short run all variables are statistically significant and affect the fertility rate except the 
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INTRODUCTION 
 
1.1  Overview 
 
Many studies have been carried out to analyze the relationship between fertility and 
female labor force participation. Several researchers have recently observed an aggregate 
reversal in the cross-country correlation between the total fertility rate (TFR) and the 
female labor force participation rate (FLFP) among countries. Countries that have the 
lowest fertility rates are those with relatively low rates of female labor force participation. 
And the other way around, countries with higher fertility rate tend to have relatively high 
female labor force participation rates. It is observed that the correlation between TFR and 
FLFP across developed countries was negative and strongly significant during the 1970s 
and up to the early 1980s. Conversely, by the late 1980s the correlation had become 
positive and equally significant.  As suggested by few researchers such as Ermisch 
(1989), Rindfuss and Brewster (1996), Macunovich (1996), the link between female 
employment and fertility is weak due to a greater availability of market child care and the 
rising income effect of wages at high levels of female wage.  
 
However, several authors such as (Benjamin 2001; Brewster and Rindfuss 2000; 
Esping-Andersen 1999; Rindfuss et al. 2003) stated that changes in the sign of the cross-
country correlation between TFR and FLFP has often been mistakenly associated with a 
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change in the time series association between TFR and FLFP. Engelhardt et al. (2004a) in 
their study shows that neither the causality nor the time series association between TFR 
and FLP has changed over time. 
 
1.2  Problem Statement 
      
Women have played an important role in various fields of national development through 
greater participation and contribution in labor market. More effective participation of 
women in national development are expected during the 9
th
 Malaysian Plan where they 
are equipped with the necessary skills and knowledge to enable them to be more 
competitive and versatile to meet the challenges of a knowledge-based economy. These 
are possible through, among others, changes to the legal and institutional framework, 
including an amendment to the Federal Constitution, increase employability through 
higher education attainment as well as the implementation of gender-sensitive policies 
and programmes. 
 
During the 9th Malaysian Plan, women accounted for 48 per cent of the working 
age population of 15-64 years. The female labour force participation rate increased from 
44.7 per cent in 2000 to 45.7 per cent in 2005 (The 9
th
 Malaysian Plan, 2006-2010). 
Based on the occupational structure, a higher percentage of women were employed in 
high-paying jobs, generally due to improvement in their educational attainment.  
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As stated in the literature review, the higher percentage of women involvement in 
labour force may be explained due to their higher educational attainment, training 
provided by the government, lower or maybe higher fertility rate, higher wage rate, and 
also supportive legislation imposed by the government.  
 
Based on recent trend in developed and OECD countries, this paper tends to 
examine the ambiguous relationship between fertility and women’s labour force participation 
in the case of Malaysia and other selected Asian countries such as Singapore, Thailand, 
Indonesia, the Philippines and Vietnam.  
 
In order to understand the true relationship between fertility and female labour force 
participation rates, a causality test will be carried out. In this model, three possible outcomes 
are predicted: 
 
i. women’s fertility affect their labour force participation; 
ii. women’s labour force participation affect their fertility; and 
iii. both women’s fertility and their labour force participation affect each other 
           
Finally, this study will propose a comprehensive fertility model by identifying the 






1.3  Objectives of the Study 
 
The purpose of this study is to analyze the relationship between fertility and female 
labour force participation rate. Specifically, the objectives of the study are: 
 
1. To examine the correlation between fertility rate and female labour force 
participation rate in Malaysia and the selected Asian countries; 
2. To investigate the causality effect between fertility and female labour force 
participation rates in Malaysia and the selected Asian countries; 
3. To construct a fertility model by identifying the determinants of fertility based on 
the long-run and the short-run analysis. 
 
1.4  Significance of the Study 
The main purpose of this study is to examine the relationship between fertility and female 
labour participation rate in the six (6) ASEAN countries namely, Malaysia, Indonesia, 
Singapore, Thailand, Philippines and Vietnam.  While most previous studies used data 
and sample from OECD countries, developing countries or Asian countries, this study 
uses data for individual countries.  These differentiate this study from previous studies.  
The findings of this study are intended to provide guidance to the governments of 
the selected countries in formulating population policy. It is hoped that knowing the 
actual relationship between fertility and female labour force participation, the 
governments should be able to identify the correct policy that should be implemented to 
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promote economic growth.  Each policy or strategy must be suitable and efficient in 
facing problems related to population and reproductive health.  
A comparative discussion regarding these six ASEAN countries is one way to 
determine the most effective policy in the short and long run. The results of this study 
also provide more knowledge to societies especially on the issues of women in the labor 
market. Furthermore, it is hoped that the findings of this study will be beneficial towards 
optimizing the relationship between these six ASEAN countries. 
1.5  Organization of the Study 
 
This report is organized as follows: Chapter 1 presents the overview of the study, 
problem statement and the objectives, as well as the significance of the study. Chapter 2 
presents the trends of fertility rates and female labour participation rates for each of the 
countries and its relationships. Chapter 3 provides a review of previous studies and 
models on fertility and female labour force participation rate. Next, Chapter 4 discusses 
the data and the methods used in analyzing the issues.  The econometric specification and 
tests are also presented in this chapter.  Chapter 5 presents the findings of the 
econometric tests and discusses the interpretation of the results.  Finally, Chapter 6 
presents the conclusion of the study.  This chapter also discusses the relevance and 




 TRENDS IN FERTILITY AND FEMALE LABOUR FORCE 
PARTICIPATION IN SELECTED ASEAN COUNTRIES 
 
2.1  Introduction 
 
Recently women have increased their share of the labour force, as the result of the 
increasing participation of women in labour force, the trend in employment and the 
gender gaps in labour force participation rates have been shrinking. As can be seen in the 
1980s and early 1990s, labour force growth was substantially higher for women than for 
men for every region of the world except Africa. In the developed industrialized 
countries, increasing female labour force participation has been linked to the completion 
of the fertility transition. In many developing countries, however, fertility decline has 
been slowed. 
 
2.2 Trends in Fertility and Female Labour Force Participation Rates 
 
This section discusses the trends in fertlity and female labour force participation rates for 
all the six (6) countries. Figure 2.1 shows the fertility levels in the six selected ASEAN 
countries, namely Malaysia, Indonesia, Singapore, Thailand, Philippines and Vietnam. 
As can be seen the fertility levels in most of the countries were declining from 1995 to 




Figure 2.1: Fertility Rates in the Six Selected ASEAN Countries 
 
Meanwhile Figure 2.2 shows the female labour force participation in all countries with a 
consistent percentage for the sample period of 1995 to 2009, but if we go back to few 
































Figure 2.2: Female Participation Rate in the Six Selected ASEAN Countries 
 
 
2.3  The Relationship between Fertility and Female Labour Force Participation 
Rates 
 
To see the relationship between fertility and the female labour force participation, we can 
refer to figures below. Figure 2.3 shows the fertility level and the female labour force 

















































 Figure 2.3: Indonesia - TFR vs FLFPR (1995-2009) 
 
In the case of Indonesia, the above graph shows a negative relationship between fertility 
rate and female labour force participation. In 1995 the level of fertility and female labour 
force participation was at 2.699 and 49%, respectively. In 2009, the fertility had dropped 
to 2.145 and the female labour force participation was 52%. The implementation of the 
national family planning programs have contributed significantly to the reduction in 
fertility. Indonesia exhibited a remarkable decline in the total fertility rate from close to 6 
children per woman in the 1960s to less than 3 in the 1990s.  This is associated with the 
percentage of married women currently using contraceptives, which increased from less 
than 20 per cent in the mid-1970s to over 50 per cent by the end of the 1990s.   The 
success of family planning programme in Indonesia is the result of the political change 
that occurred in the 1960s. The new political regime has changed the political climate 


























































































































the government helped the formulation of an effective family planning programmed that 
is compatible with Islamic values (Hull, 2002). 
 
 Figure 2.4 shows the trends of both fertility rates and labour force participation 
rates in Malaysia. 
 
 
 Figure 2.4: Malaysia – TFR vs FLFPR (1995-2009) 
 
For the case of Malaysia, there is no clear relationship between fertility rate and female 
labour force participation. Specifically in 1995 Malaysia’s fertility rate was more than 
3% and had dropped to 2.66% in 2009. However, the female labour force participation in 
year 2000 onwards was consistent at 44%. Malaysia exhibits the role of government 
























































































































uniform across ethnic groups.  In Malaysia,  as  a whole, TFR dropped substantially from 
5.4 in 1967 to 3.5 in 1987 and the decline slowed somewhat to 3.3 in 1997  (Peng, 2002).    
 
The establishment of the national family planning programmed in the mid- 1960s 
along with the impressive gains in socio-economic indicators led to a sustained decline in 
fertility among Malays and an accelerated decline among people of Chinese  and  Indian  
ethnicity. However, the slow pace of the overall fertility decline in Malaysia during the 
period between 1987 and 1997 is the result of a differential response by ethnic groups to 
the inequalities in the level of socio-economic development and government policy 
changes.   Concerned with further reductions in fertility, the Government apparently de-
emphasized the family planning programmed and established a pronatalist policy in the 
early 1980s.    The immediate effect of this policy was revealed in a slowing of a further 
fall in the TFR of Malays, from 4.5 in the years 1977 and 1987 to 3.8 in 1997, as the 
Malays responded quickly to the new government policy with its pronatalist messages.  
The fertility of people of Chinese and Indian decent, however, continued to fall, reaching 
2.5 and 2.6 respectively in 1997 (Jones and Leete, 2002; Peng, 2002).  
  
In addition to changes in the institutions of family and fertility population 
attributed to the influence of education, increased participation of women in labor market 
also affect the role of the family and population fertility treatment.  For the last three 
decades, the percentage participation of women in jobs, although still lower than men's 
but has contributed significantly to the economy. The overall population of women 
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engaged in formal employment has increased in recent decades in all three regions that 
encompass the whole of Malaysia.  
  
Changes in rates of female participation in the labor market is once again showed 
inverse relationship with the trend of fertility decline in population in the country this. As 
stated by Rosen and Simmons in Arshat Abdul Hamid (1987) the fall of fertility in the 
developed countries are affected by the strong participation of women in the workforce, 
but fertility decline in developing countries is strongly influenced by factors such as the 
age of first marriage, level of education and social mobility among women. In this 
context, the country's efforts to open more opportunities jobs requiring the services of 
women workers also indirectly influence the behavior of these women in a family 
business and control their own fertility.   
 
Figure 2.5 shows the trends of both fertility rates and labour force participation 
rates in Philippines. For the case of the Philippines, there is also no clear relationship 
between fertility rate and female labour force participation. For the Philippines the 
fertility was more than 4% and went down to 3.194% in 2009. However, the labour force 






Figure 2.5: Philippines – TFR vs WLFPR (1995 -2009) 
 
Figure 2.6 shows the trends of both fertility rates and labour force participation rates in  
Singapore . It is found that the fertility rate was relatively low compare to other countries. 
A clear relationship between fertility and labour force participation is observed. In 1995 
the fertility rate was about 1.7 with labour force participation at 50%. As the fertility rate 

























































































































Figure 2.6: Singapore – TFR vs FLFPR (1995 – 2009) 
 
 
Refer to Figure 2.7; the fertility rate in Thailand had decreased from time to time with 
1.86% in 1995 to 1.6% in 2009. However, the labour force participation rate was 
consistent for most of the years observed; 66% and it was around 68% for the year of 
1996-1997. From 1970 to 1999, the Thai government’s population policy had two major 
goals, to reduce fertility through the National Family Planning Program and to 
redistribute population away from the primate city of Bangkok. [Andrew Mason (2001)] 
Thailand has been successful in curbing its population growth rate during the last two and 
a half decades. The rate was projected to decline to 1.0 percent per year by the end of 
1998. The country’s rapid fertility decline has resulted largely from socioeconomic 
development and the effectiveness of the National Family Planning Program in providing 






























































Figure 2.7: Thailand – TFR vs FLFPR (1995 – 2009) 
 
Women have made a substantial contribution to Thailand’s economic development. Out 
of the 31.3 million persons in the labor force in 1995, 13.8 million or 44 percent were 
women, with 80 percent (11.1 million) working in rural areas and 20 percent (2.7 million) 
in urban areas. Agriculture absorbed 40 percent, manufacturing 19 percent, commerce 18 
percent, and service 16 percent. The female labour force participation rate has been 
consistently high at more than 60 percent for the past two decades, which is only about 
20 percent lower than the male rate.  Labour force participation rates in the 13-14, 15-19 
and 20-24 age groups are significantly higher for women. Female production workers 
comprise between 70 and 90 percent of the labour force in Thailand’s export industries. 
























































































































older groups in urban areas, where women 50-59 years of age are less than half as likely 
to be employed as men. This may reflect the lower age of retirement imposed on women. 
Most manufacturing firms require women to retire at 55 years, and many industries, such 
as those producing electronic components, have recently reduced the female retirement 
age to 45.   
 
Figure 2.8 shows the trends of both fertility rates and labour force participation 





























































































































For the case of Vietnam, in 1995 the fertility rate was at a higher level with higher labour 
force participation rate. However, in 2009 the fertility rate and labour force participation 
rate both had dropped. From 1995, the fertility rate has continued to decline to a level of 
two children per woman. Compared with the late 1980s, contraceptive knowledge has 
broadened and contraceptive prevalence has increased, reaching a level of 65 percent of 
currently married women of reproductive age. Family size preferences have shifted 
noticeably downward and this indicates that Vietnam is in the midst of a transition that 
leads to low levels of fertility. [see Nguyen, et. al (1996)]. As for the female labour force 
participation rate, women make up almost half the labour force in Vietnam, yet gender 
segregation occurs by occupation. Women and men do not participate in the labour 
market on equal terms. Gender disparities exist, linked to the sectors of work, economic 





    REVIEW OF LITERATURE 
 
3.1  Introduction 
 
This chapter discusses the empirical studies on fertility and female labour force 
participation. The term fertility refers to simply to giving birth. Biologically, it is limited 
to females between menarche and menopause. The term female labour participation rate 
is often defined as the ratio of the female labour force to the female population. The 
reviews or literature begin with the early thoughts of fertility and its relation with female 
labour force participation and later will discuss the selected empirical studies. 
   
3.2  The Early School of Thoughts  
 
Generally, there are two contrasting schools emerged to explain the relationship between 
the changes in fertility and female labor force participation over time. They are the New 
Home Economics model and the Easterlin model. The two schools attempt to explain a 
negative relationship between female employment and fertility. They differ in their 
identification of the driving force, as indicated by the respective labels used to describe 
them: the ‘value of time’ model and the ‘relative income’ model. The New Home 
Economics assumed that parents are rational and their decision to have a child is similar 
to a decision to buy a durable good. Children bring benefit, but also incur costs. Hence, 
parents maximize teh expected benefit subject to their budget constraint. The application 
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of this new theory by Butz and Ward (1979) focuses primarily on changes in the value of 
a women’s time whereas Easterlin (1987) focuses on changes in relative income due to 
the demographic cycle i.e the baby boom and bust.  
 
In the New Home Economics, fertility decisions are a function of individual 
preferences and the costs of children, given an income constraint. The empirical surveys 
of the New Home Economics fertility model are provided by Macunovich (1996) and 
Hotz et al. (1997). The New Home Economics model stresses the role of female wages, 
representing the opportunity cost of childbearing, as a determinant of fertility (see Willis 
1973). Female wages are seen to have both (positive) income and (negative) 
substitution/price effects on fertility, with opposite effects on female labor force 
participation. The income effect refers to the fact that when income increases, the 
demand for children increases as well, thus resulting in an increase in fertility; the 
substitution effect implies that when income increases, the opportunity cost for having 
more children increases, thus leading to a dampening effect on fertility. If all childrearing 
is done by women, an increase in men’s wages will have a pure income effect. The 
overall effect on fertility of a proportional increase in men’s and women’s wages is 
theoretically ambiguous.  
 
Empirically, the female wage rate as the measurement of the opportunity costs of 
females is more often negatively related to fertility [Becker (1991), Hotz et al. (1997)]. 
According to Heckman and Walker (1990), higher female wages delay the timing of all 
conceptions and reduce total fertility. Furthermore, Galor and Weil (1996) stated that 
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reduced wage differentials between men and women lead women to substitute out of 
childrearing and into the labor market.  
  
Butz and Ward (1979) in their study used the New Home Economics model to 
identify a causal macro level relationship between fertility and female employment. In 
this model, it is postulated that fluctuations in fertility can be attributed to a dominant 
substitution effect of a rising female wage, and subsequently varying levels of female 
labor force participation.  
 
Moreover, Easterlin (1975) in his first theoretical considerations assumed that 
women are not on the labor market. In the full Easterlin model relative income is affected 
by the size of the young cohort relative to that of prime aged adults, both measured 
contemporaneously. The driving force behind both increased female labor force 
participation and reduced fertility is the desire of a larger birth cohort to improve relative 
economic status, with parental income as the measure of material aspirations.  
 
Pampel and Peters (1995) and Macunovich (1998) surveyed the Easterlin model, 
and it gives support to the relative income concept in fertility, but it seems to be less clear 
regarding the sources of differences in material aspirations. Stated by O’Reilly and Fagan 
(1998), the changes in the industrial and occupational structure have expanded 
employment opportunities for women, especially for part-time employment.  Increasing 
rates of part time employment, however, reduce the opportunity costs of children and, 
thus, increase fertility. A measure of the availability of child-care is the gross enrolment 
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ratio of children in pre-primary education. Due to reduced opportunity costs this ratio 
should have a positive effect on the aggregated fertility rate as well as a positive effect on 
female employment.  
 
Both labour force participation and fertility are more accurately conceived as 
processes that unfold over time rather than as static phenomena (Bernhardt 1993, 
Rindfuss et al. 1999). Labour force participation, for men as well as women, is fluid; 
individuals may enter, exit, and re-enter the paid labor force at any point in time, 
voluntarily or involuntarily (Gerson 1985, Koenigsberg et al 1994, Rexroat 1992). 
Moreover, the nature of labor force activity is variable; time commitments may range 
from minor to great and may shift repeatedly over the life course (Spain & Bianchi 1996, 
Stier et. al. 1998). Even the hours of the day and the days of the week that women and 
men work can vary (Presser 1999), and this has changed overtime. The dynamic nature of 
fertility may be somewhat less obvious since childbearing itself is irreversible; 
nevertheless, fertility proceeds one child at a time, and decisions about future births—
both number and timing—can be re-evaluated at any point as relevant circumstances 
change (Udry 1983). Because both phenomena are processual, each may influence and be 
influenced by the other at any one time point or at multiple points. Moreover, the nature 
of this influence may differ from one point to the next, as women gain experience with or 
knowledge of the degree to which paid work and parenting conflict (Stolzenberg & Waite 
1977, White & Kim 1987). For example, changes in work or schooling plans following 
the first birth or a revision of fertility plans in response to changes in labor force 
participation. Bernhardt (1993:35) refers to the complex interplay among behavior, 
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intentions, and experience as “circular cumulative causality,” suggesting that current 
states build, in cumulative fashion, on past experiences. Framing the relationship in this 
way focuses attention on the complexity of the transitions from one state to the next and 
the pathways women follow through the life course.  
 
3.3  Empirical Studies on TFR and FLFP   
 
One of the early studies by Cheng (1996) using the method-related reasons for the U.S. 
data for the year 1948-93 has been found that there was no one-way relationship between 
fertility and female labor force participation. He stressed on that the work does not 
prevent or reduce the probability of having more children, but have small children at 
home did not encourage them to work. Using time series data on Japan, Cheng (1997) 
again have found that working in the labor market does not prevent women from having 
more children, but have small children at home did not encourage women to go out to 
work. 
 
Regardless of the direction of causality, the support for the role incompatibility 
hypothesis, in studies of the relationship between FLFP and TFR has diminished in recent 
years, giving rise to the alternative societal response hypothesis. The societal response 
hypothesis states that there is a positive relationship between WLFPR and TFR because 
institutional changes in OECD countries since the 1980s have made it possible for 
women to combine work and childcare more successfully. Studies have found that the 
relationship between WLFPR and TFR has changed from negative to positive in the 
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1980s because societal level responses such as changing attitudes towards working 
mothers, increased availability and affordability of childcare, increasing rates of part-time 
employment and state-mandated paid parental leave have eased the incompatibility 
between childbearing and work. [see Ahn & Mira (2002) and Brewster & Rindfuss 
(2000)]. 
 
Study by Engelhardt, Kogel and Prskawetz (2001) examines causality and 
parameter instability in the long-run relation between fertility and female employment. 
This is done by cross national comparison of macro-level time series data. By applying 
error correction model they found causality in both directions. This finding is consistent 
with simultaneous movements of both variables brought about by common exogenous 
factors such as social norms, social institutions and financial incentives. The study finds a 
significant negative correlation until the 1970s, respectively 1980s and an insignificant or 
weaker correlation afterwards. This result is consistent with a recent hypothesis in the 
demographic literature according to which changes in the institutional context like child 
care availability and attitudes towards working mothers might have reduced the 
incompatibility between childrearing and female employment. 
 
Study from Budig (2003) using National Longitudinal Survey of Youth (NLSY) 
for 1979 to 1994 found that fertility studies that use employment as the dependent 
variable show that human capital, family characteristics, aspirations/attitudes, and current 
job characteristics explain much of the effect fertility has on employment, and to a lesser 
extent, explain the effect employment has on fertility when pregnancy is the dependent 
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variable. The negative correlation between women`s employment and fertility is well 
documented. However, the causal nature of that relationship is not clearly understood. 
Using event history analysis, detailed part-time and full-time employment histories and 
time-sensitive measures of fertility are analyzed. Findings indicate that both pregnancy 
and the number of preschoolers hinder non-employed women`s entrance to the work 
force. While pregnancy has no effect on employed women`s hazard of exit, preschool 
children increase the hazard of labor force exit for full-time workers. Older children have 
the opposite effect as they encourage full-time employment and decrease the likelihood 
that mothers will exit either part or full-time employment and increase the likelihood that 
non-employed mothers will enter full-time employment. Finally, both part- and full-time 
employment reduce women`s hazard of pregnancy and these findings are consistent 
across racial and ethnic categories. 
 
Mishra and Smyth (2004), examines the relationship between the female labor 
force participation rate and the total fertility rate for 28 OECD countries using panel unit 
root, panel cointegration, Granger causality and long-run structural estimation. The 
article finds that there is either unidirectional long-run Granger causality running from 
female labor force participation to the total fertility rate or bidirectional Granger causality 
between the two variables depending on how the female labor force participation rate is 
measured and the time period. In each case it is found that there is an inverse relationship 
between the female labor force participation rate and total fertility rate. The female labor 
force participation rate and total fertility rate are cointegrated for the panel of G7 
countries. The long-run Granger causality runs from the total fertility rate to the female 
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labor force participation rate in which a 1-per cent increase in the total fertility rate 
results in a 0.4 percent decrease in the female labor force participation rate for the G7 
countries. This result supports the role incompatibility hypothesis that states there is a 
negative relationship between these variables because of the strain of performing the 
roles of both employee and mother.  
  
On the other hand, Engelhardt et al. (2004) examined the long-run relationship 
between FLFP and TFR within a cointegration and Granger causality framework for 
France, Italy, Sweden, West Germany and the United Kingdom for 1960–1994. These 
authors found long run bi-directional Granger causality for all countries except Sweden.  
 
More recent studies have employed vector error correction models which 
distinguish between long-run and short-run causality. From a substantive point of view, 
one can interpret long-run causality as the macro-level effect of intended behavior and 
short run causality as the instantaneous effect of unintended behavior (Engelhardt, 2004). 
His study, together with studies by Narayan and Smyth (2006), and McNown and Cano 
(2005) have similarly reached mixed conclusions. These are the only extant studies that 
applied a panel cointegration and Granger causality framework to examine the 
relationship between WLFPR and TFR.  
 
Narayan and Smyth (2006) examined the relationship between fertility rates, 
female labor force participation and infant mortality rates in Australia over the period 
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1960–2000 and found that in the long run both the fertility rate and infant mortality rate 
Granger cause female labor force participation.  
 
Sheran (2007) formulates and estimates a discrete time, discrete choice dynamic 
labor supply model in which marriage, fertility, and education are choice variables. The 
dynamics of these choices are captured by various forms of state and duration 
dependence. Uncertainty comes from the imperfect control women have over births and 
from a choice-specific random shock to utility each period. Women choose different 
career and family life-cycle paths because of these uncertainties and also because they 
have different tastes. The structural parameters of the model are estimated using 
maximum likelihood estimation techniques with data of 18 years from the National 
Longitudinal Survey of Youth.  
 
According to Marks (2008), while the negative relationship between the presence 
of children and participation in the labor force is well established, interpretation of this 
relationship is complicated of the fertility. Number of children that a woman has is a 
choice variable which could be influenced by her labor force participation. Additionally, 
there are likely to be omitted factors that influence both fertility and labor force 
participation. For instance, women with high career-based unobservable such as ambition 
or talent, may choose to have fewer or no children, and these women may be 
overrepresented in the labor force. Thus, the observed negative relationship between 
children and labor force participation could be spurious. 
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In his study on developed countries, Bredtmann (2008) stated that during the last 
three decades fertility rates have decreased, while female labor force participation has 
increased strongly over the same time period. The juxtaposed developments of fertility 
and female labor force participation are often interpreted as a negative relationship 
between the two. This study analyzes the fertility and employment behavior of women in 
East and West Germany to shed light on the relation between these variables. In addition, 
this research also try to find an empirical analysis of women’s transitions to the first, 
second, and third child, related to their employment  interruptions following childbirth. 
The results suggest that in both parts of Germany women’s probability of getting a first 
child is negatively correlated with both employment and educational achievement. A 
multivariate analysis of the returning behavior of women after childbirth reveals a strong 
correlation between a woman’s employment state prior to birth and her probability of re-
entering the labor market afterwards.  
 
Study by David (2008) examines the effect of fertility on female labor supply. 
Using data from the Demographic and Health Surveys, they estimated the effect of 
fertility on female labor market participation at various levels of aggregation: household, 
cluster, regional and country level. At the aggregate level the rising employment of some 
women may change social norms regarding female employment and encourage other 
women to work, creating a social multiplier effect in labor supply. By estimating at the 
household, regional and national levels, they identified both the household level direct 
effect on female labor supply and this social multiplier effect. To identify the causal 
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effect of reproductive health and behavior on female labor supply they use variation in 
abortion and contraceptive laws across countries and time as an instrument for fertility. 
 
Bordone et al. (2008) applied the own-children method (OCM) to the Italian 
Labour Force Survey (ILFS) as an alternative way to give information on fertility for the 
years before the survey. By deriving children information and the population at risk on 
the basis of parents’ characteristics, a large-scale dataset for fertility analysis in Italy 
becomes available, also to reconstruct event histories. The main characteristic of OCM is 
that information on own-children living at home can be collected without adding any new 
question to the survey form. Once the number of own-children has been coded for a given 
woman on the census schedule, the data can be tabulated by other characteristics of the 
woman and her household that might be available from the census or the survey 
themselves. Own-children was actually defined as all the children who can be identified 
as living with the mother, including adopted or stepchildren and excluding the offspring 
who may have died or moved away. The main advantage of this method is that birth rates 
can be tabulated by characteristics, such as education and occupation.  
 
According to Bordone et.al (2009), birth rates based on own-children provide an 
excellent base for studying differential fertility and the factors influencing fertility trends. 
Another property of the OCM is that, if only data for women aged 40 or less are used, it 
is possible to construct the “own-children birth histories” by linking all the children born 
from the same mother.  They concluded that OCM can be applied to ILFS data: the 
linkage performance between children and mothers is very satisfactory (more than 94%), 
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and the differences with official data are likely to be connected with foreign immigration. 
Moreover, the same differences at regional level are—at least partially—randomly 
distributed, however they noted that the quality of the OC procedure has to be constantly 
checked, particularly because of the insidious interconnection with migration processes. 
 
Del Boca & Sauer (2009) formulate a dynamic utility maximization model of 
female labor force participation and fertility choices and estimate approximate decision 
rules using data on married women in Italy, Spain and France. The estimated decision 
rules indicate that first-order state dependence is the most important factor determining 
female labor supply behavior in all three countries. They found that cross-country 
differences in state dependence effects are consistent with the order of country-level 
measures of labor market flexibility and child care availability. Counterfactual 
simulations of the model indicate that female employment rates in Italy and Spain could 
reach EU target levels were French social policies to be adopted in those countries. In 
examining the relationship between first-order state dependence and aggregate measures 
of social policies, and find that the order of state dependence effects is consistent with the 
cross-country ranking in the extent of labor market flexibility and the supply of child care 
services. This suggests important differences in institutional environments. 
 
When most literature generally points to a negative relationship between female 
education and fertility, policymakers have advocated educating girls and young women 
as a means to reduce population growth and foster sustained economic and social welfare 
in developing countries. Osili & Long (2008) examine whether the relationship between 
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fertility and education is indeed causal by investigating the introduction of universal 
primary education in Nigeria. Exploiting differences in program exposure by region and 
age, this study presents reduced form and instrumental variables estimates of the impact 
of female education on fertility. The analysis suggested that increasing female education 
by one year reduces early fertility by 0.26 births. 
 
Human capital theory regards participation in education as an investment in 
human capital because of the expected returns later in life (Becker, 1964). One can say 
that the greater the amount of educational attainment, the more skilled, well-knowledge 
and productive people in the society will be. Hence, there is a strong impact of education 
attainment on social outcomes like mortality, fertility, education of children, income 
distribution and life expectancy at birth. Ince (2010) investigates the major issues of 
females in Turkey and the characteristics required of school improvement with many 
educational reforms they have faced from the perspectives of women. When fertility rate 
is included in the regressions, the direct effects of fertility rate on female labour force 
become bigger although it is expected to be negative and the coefficients on fertility rate 
is in the wrong direction, but significant. Meanwhile, the coefficient of literacy rate on 
female labour force has a positive impact (0.9%) and in the right direction, but it is 
insignificant. The research shows that as the female schooling goes up to higher levels, it 
directly lowers fertility rate and raises female activity rates. Therefore, female labour 
force can be increased in the society either by reducing fertility and unemployment rates 
or by increasing their educational attainment. In other words,  existing evidence 
indicating that improving the level of education of females will lead to lower fertility and 
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unemployment rates, however the combination of all of these variables will lead to a 
higher female labour force participation in the society. 
 
While most empirical studies focus on the relationship either between fertility and 
labour supply or, between health and labour market outcomes, Nanfosso & Zamo-Akomo 
(2010) extend these ideas by explicitly considering how fertility and health affect each 
other, and how they interrelate with labour force participation. The study developed a 
unifying framework and a simultaneous three equations model to capture the 
interdependence between these variables as well as their respective determinants. The 
model is estimated using a cross-section data set based on a sample of urban workers 
aged 18 to 64 years old obtained from a survey of the urban Cameroon population. The 
results indicate that: (i) fertility and health status are significantly interrelated, thus 
separate estimations of fertility (or health status) and participation will produce 
misleading results; (ii) working in either sector of the labour market significantly reduces 
fertility but, unlike many previous studies, fertility has a positive impact on the 
probability of labour force participation; (iii) there is strong evidence that health and 
disability status is a significant determinant of employment, but the reverse depend on the 
labour market sector and on the health indicator used. Their study indicated that the 
number of children exerts a positive influence on the participation contrasts with the 
results of other studies, which consider fertility as an exogenous variable. But this result 
is consistent with those of Cain and Dooley (1976), Hout (1978), and Iacovou (2001). 
The non-significant impact of fertility in the informal sector is close to the conclusions 
made by Hill and Stafford (1985). 
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To conclude, there is an immense literature that examines the relationship 
between fertility and female labour participation. A negative effect of the number of 
children on female labour supply is often found, however the positive effect sometimes 
does emerge in some studies. This study tries to look at the real relationships between the 
two terms in the case of Malaysia, as well as the case in ASEAN countries. Would the 
results will show the same pattern for all ASEAN or differently. The next chapter will 









This chapter will focus on the model specification based on the theoretical arguments in 
the literature. The study will utilize data from six (6) ASEAN countries and the analysis 
will use panel data estimation to investigate the relationship between health expenditure, 
life expectancy at birth, labour participation rate, education primary, and self-employed 
rate and fertility rate.  
 
4.2 Data and the variables 
 
The data set consists of a panel of observations for six (6) ASEAN countries namely 
Indonesia, Malaysia, the Philippines, Singapore and Thailand for the period 1995 to 
2009. Annual data on health expenditure, life expectancy at birth, labour participation 
rate, education primary, and self-employed rate and fertility rate are collected from the 
World Development Indicator (WDI) and Asian Development Bank (ADB).  
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4.3 Specification of the Model 
 
Under this section each empirical model that will be estimated is discussed. The 
empirical model is to test the relationship between health expenditure, life expectancy at 
birth, labour participation rate, education primary, and self-employed rate and fertility 
rate. The simplest model based on Cobb-Douglas production function is presented and 
the extension of the model is then extended based on the existing literature. 
 
4.4 Theoretical Model using Production Function  
 
In this section, the discussion is focused on the explanatory variable in health 
expenditure, life expectancy at birth, labour participation rate, education primary, and  













ln  (4.1) 
 
where frit  is fertility rate, ithe is health expenditure variables, itep is a education primary,
it
le  is a life expectancy at birth, 
it
se   is a self-employed- female, and 
it
lp  is labour 
participation rate. i is a cross-section data for countries referred to, and t is a time series 
data, itε is an error term. The constant is denoted 0β while 51 ββ −  are the coefficient 
show how much a one unit increase in each individual variable will affect the fertility rate 
in ASEAN-6 countries. 
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For the empirical application, we follow the broad specification and data sets of World 
Development Indicator (WDI). The variables used are: 
 
Fertility Rate, total (births per woman): Total fertility rate represents the number of 
children that would be born to a woman if she were to live to the end of her childbearing 
years and bear children in accordance with current age-specific fertility rates. 
 
Health Expenditure: Total health expenditure is the sum of public and private health 
expenditures as a ratio of total population. It covers the provision of health services 
(preventive and curative), family planning activities, nutrition activities, and emergency 
aid designated for health but does not include provision of water and sanitation.  Health is 
a “country subject”, which means that the level and allocation of health expenditure are 
decided at the country level, although the central government makes transfers to states 
that are tied to public health programmes. Anand and Ravallion (1993) find that health 
expenditure raises life expectancy.  
 
Education Primary: Labour force with primary education is the proportion of the labour 
force that has a primary education, as a percentage of the total labor force. It is 
hypothesized that education has a direct effect on fertility through the knowledge, skills, 
and behaviors imparted through schooling that guide childbearing and childcare practice 
in adulthood The variation in the relationship between women's education and fertility at 
the primary and pre-primary levels suggests the need for further study of the factors that 
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affect school attendance and fertility regulation at this important stage in the schooling 
process. 
 
Life Expectancy at Birth: Life expectancy at birth indicates the number of years a 
newborn infant would live if prevailing patterns of mortality at the time of its birth were 
to stay the same throughout its life. 
 
Self-Employed – Female: Self employed workers are those workers who, working on 
their own account or with one or a few partners or in cooperative, hold the type of jobs 
defined as a "self-employment jobs" (i.e. jobs where the remuneration is directly 
dependent upon the profits derived from the goods and services produced). Self 
employed workers include three subcategories: employers, own-account workers, and 
members of producers' cooperatives. 
 
Labour Participation Rate (female): Labour force participation rate is the proportion of 
the population ages 15 and older that is economically active: all people who supply 
labour for the production of goods and services during a specified period. 
 
4.5 Estimation Method 
 
The objective of this section is to explain the relevant econometric procedures in testing 
panel data. The most appropriate estimation procedure will be discussed under various 
conditions so as to allow us to achieve the specific objectives. 
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4.5.1 Pearson Correlation 
If we have a series of n measurements of X and Y written as xi and yi where i = 1, 2, ..., n, 
then the sample correlation coefficient, can be used to estimate the population Pearson 
correlation r between X and Y. The sample correlation coefficient is written 
 
                               	 = ∑ 
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                                               (4.2) 
where x (fertility) and y (health expenditure, life expectancy at birth, labour participation 
rate, education primary, and self-employed rate) are the sample means of X and Y, sx and 
sy are the sample standard deviations of X and Y.  
This can also be written as: 
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 The Pearson correlation is +1 in the case of a perfect positive (increasing) linear 
relationship, −1 in the case of a perfect decreasing (negative) linear relationship, and 
some value between −1 and 1 in all other cases, indicating the degree of linear 
dependence between the variables. As it approaches zero there is less of a relationship. 
The closer the coefficient is to either −1 or 1, the stronger the correlation between the 
variables. If the variables are independent, Pearson's correlation coefficient is 0, but the 
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converse is not true because the correlation coefficient detects only linear dependencies 
between two variables. (Greene, 2003) 
4.5.2 Panel Unit Root and Causality Test 
Before the causality can be carried out, this study will test on panel unit root. In order to 
investigate the possibility of panel cointegration, it is first necessary to determine whether 
fertility and the independent variables evolve as unit root processes. There are several 
unit root tests specifically for panel data which have been introduced in past decades.  
This panel unit root test is a continuation of the univariate unit root test identified earlier 
but which has low power like the augmented Dickey-Fuller test (Said and Dickey, 1984). 
The panel unit root test as above has the specification for a null hypothesis and an 
alternative and methodology to identify problems such as heterokedasticity and different 
correlations. Each panel unit root test data has its own benefits and limitations and for 
this study we have chosen the Levin, Lin and Chu version (LLC), and Im, Pesaran and 
Shin (1997; IPS hereafter), which are based on the well-known Dickey-Fuller procedure. 
This LLC test is not only considered simple when estimation is carried out, but has also 
been widely used in empirical studies and the strength of this test has been tested in 
various Monte Carlo tests (see O’Connell (1998) and Maddala and Wu (1999). 
 
a) Levin, Lin and Chu (LLC; 2002) 
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fr ,,,ln,ln,ln  and ∆  refers to the first 
difference. The hypothesis test is 0:0 =ΦiH  for existence of unit root whereas 
0: <ΦiaH  for all i for non-existence of unit root.  As ip  is unknown, Levin, Lin and 
Chu (LLC) suggest a three-step procedure in the test.  In the first step, obtain the ADF 
regression which has been separated for each individual in the panel, generate two 
orthogonalized residuals. The second step requires an estimation of the ratio of long run 
to short run innovation standard deviation for each individual. The last step requires us to 
compute the pooled t-statistics.  
 








,1, ερ +∆+Φ=∆ −
=
− ∑                                                                  (4.5) 
The lag order for ip  is allowed to be distinguished for each individual. Campbell and 
Perron (1991) suggest a methodology used by Hall (1990) in choosing the appropriate lag 
order; that is providing a sample span of T, choose a lag order which maximizes PMAX, 
and then use t-statistics for Lρ̂  to determine if the order of a smaller lag order is 
preferred. [t-statistics have a standard normal distribution in a null hypothesis ( ),0ˆ =iLρ
when 0=Φi or  0<Φi ]. When the order of autogression has been determined for ip  in 
equation (4.5), generate two auxiliary regressions to obtain a orthogalized residuals. 
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Carry out a regression tiy ,∆  and tiy ,  on Ltiy −∆ ,  (L=1,…pi), then get residuals tie ,ˆ and 1,ˆ −tiv
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To control heterogenity among individuals, LLC has normalised tie ,ˆ and 1,ˆ −tiv  through 
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where i,ˆεσ is standardized error from estimation of equation (4.5). This value can also be 























εσ                                                                (4.9) 
 
The second step is to estimate the ratio of long run to short run standard deviation.  In this 
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where w refers to weights. The truncation lag parameter K depends on data.  For each 
individual i, LLC define the ratio of the long run standard deviation to innovation 
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SNS  Before we proceed to the 
third stage, LLC reminds us that there are two items that should be noted.  Firstly, the 
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ˆ1 ρ .  Secondly, the feature of size and power for panel unit root test is increased 
via first difference to estimate long term variance. In the null hypothesis for unit root, 
Schwert (1989) found long term estimation based on first difference has a smaller bias in 
a limited sample compared to long term variance based on residuals in level. 
 
The third step in the LLC version of the panel unit root test is to estimate coefficient Φ  
and to calculate the value of statistic-t for panel.  For this, combine all cross-section and 
time series observations to estimate, 
 
tititi ve ,1,,
~~~ ε+Φ= −                                                                                             (4.12) 
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−−= gTT  is the average of the number 








 is the average interval for 






































































      (4.16) 
 
In the hypothesis H0: Φ =0, LLC states that t-statistic regression )( Φt has a normal 
distribution for the ADF model without intercept and trend, but diverges to a negative for 
the ADF model with intercept and trend. Subsequently, the calculation of coordinated t-




















Φ                                                                        (4.17) 
where tabulated mean value is adjustment for * ~
Tm









Levin et al. (2002) state that limited tabulation for corrected statistics if normal 
where ∞→N  and ∞→T  with TN / 0→  or ,0/ →TN depends on the model 
specification. Furthermore, the Monte Carlo simulation shows that this test is still suitable 
for a moderate-sized panel (value of N is between 10 and 250 individuals and T between 
a span of 20 and 250) whereby they are almost similar with panel data for this study.  
Generally, the LLC test has been accepted as one of the panel unit root test.  However, it 
should be mentioned that this LLC test has a homogenity limitation, where a null 
hypothesis is 0=Φ=Φ i  versus alternative hypothesis 0<Φ i  for all individual units i. 
 
b) Im, Pesaran and Shin (IPS; 1997) 
 
Im, Pesaran and Shin (1997) denoted IPS proposed a test for the presence of unit roots in 
panels that combines information from the time series dimension with that from the cross 
section dimension, such that fewer time observations are required for the test to have 
power. Since the IPS test has been found to have superior test power by researchers in 
economics to analyze long-run relationships in panel data, we will also employ this 
procedure in this study. 
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The advantage of the IPS method over previous panel unit root tests is that it 
allows the data generating processes to vary across countries with respect to ADF 
coefficients and error structures. This can be particularly important with respect to the 
number of lagged difference terms in the ADF equation. As with univariate tests, where 
setting the lag length can be a critical step in appropriate implementation, our 
experimentation suggests that it is important for the IPS test to allow the lag length to 
vary across countries rather than imposing a uniform lag length (McCoskey and Selden, 
1998). 
 
Another advantage of the IPS test is to allow for heterogeneity in the value of ρi 
under the alternative hypothesis. The IPS tests allow for individual unit root processes so 
that ρi may vary across cross-sections. All the tests are characterized by combining 
individual unit root tests to derive a panel-specific result. 
 
IPS begins by specifying a separate ADF regression for each cross-section with 















The null hypothesis may be written as, ,0:0 =iH ρ for all i = 1,….N, While the 




















  (4.19) 
 
IPS use separate unit root tests for the N cross-section units. Their test is based on the 
Augmented Dickey-fuller (ADF) statistics averaged across groups. After estimating the 
separate ADF regressions, the average of the t-statistics for 1p  from the individual ADF 













β                                                                                       (4.20) 
 
is then adjusted to arrive at the desired test statistics. Under the crucial assumption of 
cross-sectional independence, this statistic is shown to sequentially converge to a normal 
distribution when T tends to infinity, followed by N. A similar result is conjectured when 






In order to propose a standardization of the t statistic, IPS has to compute the value of 
)),(( iiiT ptE β and )),(( iiiT ptVar β .The standardization of the iTt statistic using the means 
and variances of )0,( iiT pt evaluated by simulation under the null 0=iρ . IPS shows that a 
properly standardized NTt statistic, denoted NTtW , has an asymptotic standard normal 
distribution under the null of non stationarity along the diagonal ,k
T
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The expressions for the expected mean and variance of the ADF regression t-statistics, 
)),(( iiiT ptE β and )),(( iiiT ptVar β , are provided by IPS for various values of T and p and 
differing test equation assumptions. The IPS test statistic requires specification of the 
number of lags and the specification of the deterministic component for each cross-
section ADF equation.  
 
 The Granger causality test is a technique for determining whether one time series 
is useful in forecasting another. A time series X (fertility) is said to Granger-cause Y 
(health expenditure, life expectancy at birth, labour participation rate, education primary, 
and self-employed rate) if it can be shown, usually through a series of F-tests on lagged 
values of X (and with lagged values of Y also known), that those X values provide 
statistically significant information about future values of Y. 
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 The test works by first doing a regression of ∆Y on lagged values of ∆Y. Once the 
appropriate lag interval for Y is proved significant (t-stat or p-value), subsequent 
regressions for lagged levels of ∆X are performed and added to the regression provided 
that they (1) are significant in and of themselves and (2) add explanatory power to the 
model. This can be repeated for multiple ∆Xs (with each ∆X being tested independently 
of other ∆Xs, but in conjunction with the proven lag level of ∆Y). More than one lag level 
of a variable can be included in the final regression model, provided it is statistically 
significant and provides explanatory power. 
 
4.5.3 The Panel ARDL Model Estimators 
 
Most of the researchers used the panel cointegration techniques to test the presence of 
long-run relationship among I(1) variables which is has been motivated by the necessity 
to find more powerful tests then those traditionally used in time series analysis. Panel 
data analysis needs to take in account the time-series dimension and the cross-sectional 
dimension. It has become conventional to view long-run parameters as reflecting 
cointegrating relationships among a set of I(1) variables. While, the dynamic panel data 
literature has begun in many years to focus on panels in which the number of cross-
sectional observations (N) and the number of time-series observations (T) are both large. 
Pesaran, Shin, and Smith (1997, 1999) offered two important new techniques to estimate 
nonstationary dynamic panels in which the parameters are heterogeneous across groups: 
the mean-group (MG) and pooled mean-group (PMG) estimators. The MG estimator 
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(Pesaran and Smith 1995) relies on estimating N time-series regressions and averaging 
the coefficeints, whereas the PMG estimator (Pesaran, Shin, and Smith 1997, 1999) relies 
on a combination of pooling and averaging of coefficients. 
 
We followed Blackburne III and Frank (2007), based on recent advances in the 
nonstationary panel literature, can be justified by three alternative estimators: a traditional 
fixed effects estimator, the mean-group estimator the pooled mean-group estimator which 
is estimating long-run relationships in dynamic heterogeneous panels. In order to analyze 
the dynamic panel data, first, there are only a few tests of cointegration in a panel data 
context, while it is also well known that tests of order of integration in panel data do not 
reliably distinguish between series that contain a unit root and those that are stationary 
with a “near-unit root”. Second, long-run parameters may be consistently estimated using 
the traditional autoregressive distributed lag (ARDL) approach (Pesaran and Shin, 1998). 
Moreover, as Pesaran, Shin and Smith (1999) have shown, this approach yields consistent 
and asymptotically normal estimates of the long-run coefficients irrespective of whether 
the underlying regressors are I(1) or I(0).  
 
Therefore, our estimates were obtained using two recently developed methods for the 
statistical analysis of dynamic panel data: the Mean Group (MG) and the Pooled Mean 
Group (PMG) estimation. MG estimation derives the long-run parameters for the panel 
from an average of the long-run parameters from ARDL models for individual countries 
(Pesaran and Smith, 1995). For example, if the ARDL is the following 
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For country i, where i = 1… N, then the long-run parameter for country i is  
 
-# =	 '#1*#1 
 
and the MG estimator for the whole panel will be given by 
 





It can be shown that MG estimation with sufficiently high lag orders yields super-
consistent estimators of the long-run parameters even when the regressors are I(1) 
(Pesaran, Shin and Smith, 1999).  
 
The PMG method of estimation, introduced by Pesaran, Shin and Smith (1999) occupies 
an intermediate position between the MG method, in which both the slopes and the 
intercepts are allowed to differ across country, and the standard fixed effects method, in 
which the slopes are fixed and the intercepts are allowed to vary. In PMG estimation, 
only the long-run coefficients are constrained to be the same across countries, while the 
short-run coefficients are allowed to vary.  
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Setting this out more precisely, the unrestricted specification for the ARDL system of 
equations for t=1,2,…T time periods and i=1,2,…N countries for the dependent variable 
y is 
 








where the number of groups i = 1, 2, ….., N; the number of periods t = 1, 2,…… T; Xit is 
a k x 1 vector of explanatory variables; δit  are the k x 1 coefficient vectors; ƛij are scalars; 
and ui is the group-specific effect. T must be large enough such that the model can be 
fitted for each group separately. Time trends and other fixed regressors may be included.  
 
where xij is the (k´1) vector of explanatory variables for group i and mi represents the 
fixed effects. In principle the panel can be unbalanced and m and n may vary across 
countries. This model can be re-parameterised as a VECM system 
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where βi s are the long-run parameters and Ɵi s are the error correction parameters. The 






All the dynamics and the ECM terms are free to vary. Estimation of this model is by 
maximum likelihood. Again it is proved that under some regularity assumptions, the 
parameter estimates of this model are consistent and asymptotically normal for both 
stationary and non-stationary I(1) regressors. Both MG and PMG estimations require 
selecting the appropriate lag length for the individual country equations. This selection 









RESULTS AND DISCUSSION 
 
5.1  Introduction 
 
This chapter discusses the major findings for all various regression models used in the 
study. This chapter begins with a discussion on what the results of this information-
seeking context measurement were. Three research questions are then presented along 
with the major findings that addressed the questions. Possible explanations for the 
findings are discussed in each section, along with their implications starting with 
Indonesia, Malaysia, Philippines, Singapore, Thailand and Vietnam. This chapter 
concludes with a discussion of the relationship of the findings to the theoretical model 
proposed in Chapter 4.  
 
5.2  Pearson Correlation 
 
 
In measuring the relationship of intersection between two variables, a correlation is a 
number between -1 and +1. A positive value for the correlation means that the two 
intersection variables are moving in the same direction and a negative value for the 
correlation implies that either one of the two intersection variable are moving in different 
way. A (0) correlation means that the variables are moving randomly and (+/- 1) 
correlation means the two intersection variable have a perfect relationship. We would not 
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know which variable cause which, but we would know that the two variables are 
associated with each other. Table 5.1 presents the correlation results for all the six (6) 
countries. 
 
Table 5.1: Pearson Correlation for ASEAN-6 
 
 fr He ep le se lp 
 
fr 
 1.0000 -0.4976  0.3663 -0.6768  0.2033 -0.5811 
 
he 
-0.4976  1.0000  0.1407  0.8889 -0.8123 -0.1206 
 
ep 
 0.3663  0.1407  1.0000 -0.1207 -0.2319 -0.6468 
 
le 
-0.6768  0.8889 -0.1207  1.0000 -0.5894  0.3149 
 
se 
 0.2033 -0.8123 -0.2319 -0.5894  1.0000  0.4076 
 
lp 
-0.5811 -0.1206 -0.6468  0.3149  0.4076  1.0000 
 
 
There is a positive and negative correlation between regression variable in ASEAN 
countries but none of them have a strong correlation. The highest correlation is between 
health expenditure (he) and life expectancy at birth (le) with r
2
 = 79.01% or r = 0.8889. It 
is a positive correlation.  Then followed by the negative correlation between health 
expenditure (he) and self-employed - female (se) with r = -0.8123 which is equal to r
2
 = 
65.98%. The rest of variables have a weak relationship.  




The following discussion focuses on each individual countries starting with 
Indonesia, and followed by Malaysia, the Philippines, Singapore, Thailand and Vietnam. 
  
Table 5.2: Pearson Correlation for Indonesia 
 
 fr_indo ep_indo he_indo le_indo lp_indo se_indo 
fr_indo  1.0000 -0.0945 -0.9335 -0.9967  0.1859 -0.6663 
ep_indo -0.0945  1.0000  0.0249  0.0727 -0.8528  0.6888 
he_indo -0.9335  0.0249  1.0000  0.9492 -0.0536  0.4797 
le_indo -0.9967  0.0727  0.9492  1.0000 -0.1575  0.6278 
lp_indo  0.1859 -0.8528 -0.0536 -0.1575  1.0000 -0.6636 
se_indo -0.6663  0.6888  0.4797  0.6278 -0.6636  1.0000 
 
In Indonesia, there is also a strong correlation between variables. The fertility rate (fr) 
have a strong negative correlation with life expectancy rate (le) at r = -0. 9967 or r
2
 = 
99.34%. The fertility rate (fr) also have a negative correlation with health expenditure at r 
= -0.9335 or r
2
 = 87.14%. Education primary (ep) has a negative correlation with labour 
participation rate (lp) at r = -0.8528 or r
2
 = 72.73%. Health expenditure (he) has a 
positive correlation with life expectancy at birth (le) at r = 0.9492 or r
2
 = 90.09%.  
 
Table 5.3 presents the results for Malaysia where the correlation between variable 




Table 5.3: Pearson Correlation for Malaysia 
 
 fr_mal ep_mal he_mal le_mal lp_mal se_mal 
fr_mal  1.0000 -0.1830 -0.9814 -0.9992 -0.8225  0.9033 
ep_mal -0.1830  1.0000  0.2498  0.1754  0.3779 -0.1161 
he_mal -0.9813  0.2497  1.0000  0.9779  0.8205 -0.8584 
le_mal -0.9992  0.1753  0.9779  1.0000  0.8260 -0.9059 
lp_mal -0.8225  0.3779  0.8204  0.8260  1.0000 -0.8716 
se_mal  0.9033 -0.1161 -0.8583 -0.9059 -0.8716  1.0000 
 
The fertility rate (fe) strongly negatively correlated with life expectancy at birth (le) with 
r = -0.9992 or r
2
 = 99.84%. Followed by the strongly negative correlation between 
fertility rate (fr) and health expenditure (he) at r = -0.9813 or r
2
 = 96.29%. There are also 
positive correlation between fertility rate (fr) and self-employed - female (se) at r = 
0.9033 or r
2
 = 81.59%. The fertility rate (fr) also has a negative correlation with labour 
participation rate (lp) at r = -0.8225 or r
2
 = 67.65%.  
 
The health expenditure (he) also have a strong positive correlation with life 
expectancy at birth (le) at r = 0.97789 or r
2
 = 95.62%. The health expenditure (he) also 
has a negative correlation with self-employed - female (se) at r = 0.8583 or r
2
 = 73.67%. 
not only that, but health expenditure (he) also has a positive correlation with labour 
participation rate (lp) at r = 0.8204 or r
2
 = 67.31%. There is also a strongly negative 
correlation between life expectancy at birth (le) and self-employed - female (se) at r = -
0.9059 or r
2
 = 90.59%. The life expectancy at birth (le) is positively correlated with 
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labour participation rate (lp) ar r = 0.8260 or r
2
 = 68.22%. There is a negative correlation 
between labour participation rate (lp) and self-employed - female (se) at r = -0.8716 or r
2
 
= 75.97%. There are correlations between other variables in Malaysia but the percentage 
is low or the correlation is very weak.   
 
Table 5.4 shows the Pearson results for Philippines. It is shown here that fertility 
rate (fr) has a strong negative correlation with life expectancy at birth (le) at r = -0.9861 
or r
2
 = 97.24% and health expenditure (he) at r = -0.9694 or r
2
 = 93.97 %. Well, health 
expenditure (he) has a positive correlation with life expectancy at birth (le) at r = 0.9303 
or r
2
 = 86.555.  
 
Table 5.4: Pearson Correlation for Philippines 
 
 fr_phi ep_phi he_phi le_phi lp_phi se_phi 
fr_phi  1.0000 -0.2278 -0.9694 -0.9861 -0.5838  0.2465 
ep_phi -0.2278  1.0000  0.1402  0.3644  0.4050  0.7038 
he_phi -0.9694  0.1402  1.0000  0.9303  0.4079 -0.3907 
le_phi -0.9861  0.3644  0.9303  1.0000  0.6585 -0.1178 
lp_phi -0.5838  0.4050  0.4079  0.6585  1.0000  0.3976 





Table 5.5 shows the results for Singapore. Even though Singapore didn’t show any 
causality between fertility rate (fr) and independent variables in Granger Causality Test 
but there is a correlation between fertility rate (fr) and some of the independent variables.  
 
The fertility rate (fr) has a negative correlation with labour participation rate (lp) 
at r = -0.9360 or r
2
 = 87.61%, life expectancy at birth (le) at r = -0.9256 or r
2
 = 85.67%, 
health expenditure (he) at r = -0.8839 or r
2
 = 78.13% and education primary (ep) at r = -
0.8349 or r
2
 = 69.71%. The health expenditure (he) has a strong positive correlation with 
life expectancy at birth (le) at r = 0.9836 or r
2
 = 96.75% and a positive correlation with 
labour participation rate (lp) at r = 0.8824 or r
2
 = 77.86%. Labor participation rate (lp) 





Table 5.5: Pearson Correlation for Singapore 
 
 fr_sin ep_sin he_sin le_sin lp_sin se_sin 
fr_sin  1.0000 -0.8349 -0.8839 -0.9256 -0.9360 -0.4667 
ep_sin -0.8349  1.0000 -0.6636 -0.9319  0.4145 -0.8048 
he_sin -0.8839  0.6888  1.0000  0.9836  0.8824  0.6327 
le_sin -0.9256  0.4797  0.9836  1.0000  0.9073  0.5635 
lp_sin -0.9360  0.6278  0.8824  0.9073  1.0000  0.3377 




By referring to Table 5.6, the fertility rate (fr) in Thailand has a strong positive 
correlation with self-employed – female (se) at r = 0.9688 or r
2
 = 93.86% and a strong 
negative correlation with life expectancy at birth (le) at r = -0.9551 or r
2
 = 91.22%. The 
health expenditure (he) has a positive correlation with life expectancy at birth (le) at r = 
0.9146 or r
2
 = 83.65%. There is a negative correlation between life expectancy at birth 
(le) and self-employed – female (se) at r = -0.9394 or r
2
 = 88.25%.    
 
Table 5.6: Pearson Correlation for Thailand 
 
 fr_thai ep_thai he_thai le_thai lp_thai se_thai 
fr_thai  1.0000 -0.6823 -0.7787 -0.9551 -0.5791  0.9688 
ep_thai  -0.6823  1.0000  -0.6801 0.9543 -0.7129  -0.8563 
he_thai -0.7787  0.1610  1.0000  0.9146  0.2931 -0.7783 
le_thai -0.9551 -0.3715  0.9146  1.0000  0.4075 -0.9394 
lp_thai -0.5791  0.2129  0.2931  0.4075  1.0000 -0.5104 
se_thai  0.9688 -0.0809 -0.7783 -0.9394 -0.5104  1.0000 
 
 
Table 5.7 shows the results for Vietnam. Vietnam has a strong positive correlation 
between health expenditure (he) and life expectancy at birth (le) at r = 0.9543 or r
2
 = 
91.07%. There is a negative correlation between variable in Vietnam in which the fertility 
rate (fr) and the life expectancy at birth (le) has a negative correlation at r = -0.9161 and 
r
2




Table 5.7: Pearson Correlation for Vietnam 
 
 fr_vie ep_vie he_vie le_vie lp_vie se_vie 
fr_vie  1.0000 -0.2934 -0.7792 -0.9161  0.6976  0.4264 
ep_vie -0.2934  1.0000  0.1610  0.2129 -0.3715 -0.0809 
he_vie -0.7792  0.1610  1.0000  0.9543 -0.6801 -0.0236 
le_vie -0.9161  0.2129  0.9543  1.0000 -0.7129 -0.2563 
lp_vie  0.6976 -0.3715 -0.6801 -0.7129  1.0000  0.1256 
se_vie  0.4264 -0.0809 -0.0236 -0.2563  0.1256  1.0000 
 
   
 
5.3  Panel Causality Tests 
 
 
The Granger-causality test is very sensitive to the number of lags included in the 
regression; both the Akaike Information Criteria (AIC) have been used in order to find an 
appropriate number of lags. After these requirements have been satisfied, Granger-
causality tests are performed.   
 
 Table 5.8(a) and Table 5.8(b) report the results corresponding to different 





The values of F statistic suggest that independent variables Granger-causes 
fertility rate and fertility rate does not cause independent variables. Thus, it can be argued 
that past values of independent variables contribute to the prediction of the present value 
of fertility rate even with past values of fertility rate. 
  
According to Table 5.8(a) it is found that education primary (ep), health 
expenditure (he), life expectancy at birth (le), labour participation rate (lp), and self-
employed - female (se), does not granger cause fertility rate in ASEAN-6. But there is a 
unidirectional causality which runs from fertility rate to education primary (ep), life 
expectancy at birth (le) and labour participation rate (lp).  For Malaysia we found that life 
expectancy at birth (le) has granger causality to fertility rate at 1 percent confidence level. 
Means that life expectancy (le) and fertility rate can influence each others. While, labour 
participation rate (lp) has directional causality to fertility rate at 1 percent confidence 
level and fertility rate has influence health expenditure at 5 percent confidence level.  
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Table 5.8(a): Granger Causality between fertility rate and independent variables 

























ep does not Granger 
Cause fr  1.637 0.204  0.636 0.554  4.478** 0.049 
 fr  does not 
Granger Cause ep  7.182*** 0.008  0.742 0.506  3.224* 0.094 
       
he does not Granger 
Cause fr  0.799 0.373  0.696 0.526  0.485 0.632 
fr does not Granger 
Cause he  0.025 0.873  4.262** 0.054  4.232** 0.055 
       
le does not Granger 
Cause fr 1.589 0.210  11.169*** 0.004  27.779*** 0.000 
fr does not Granger 
Cause le  4.373** 0.015  46.732* 0.000  163.988*** 0.000 
       
lp does not Granger 
Cause fr  2.014 0.139  10.608*** 0.005  8.182** 0.011 
fr does not Granger 
Cause lp 4.348** 0.016  0.305 0.744  3.371* 0.086 
       
se does not Granger 
Cause fr  0.303 0.583  2.990 0.107  4.356** 0.052 
















Note: ***, **, * indicates rejection of the null hypothesis of no-cointegration at 1%, 5%, and 10% level of   
           significance. 
 
 
In Indonesia, education primary (ep), labour participation (lp) and self-employed - female 
(se) have granger causality to fertility rate at 5 percent confidence level but life 
expectancy at birth (le) has granger causality to fertility at 1 percent only. The education 
primary (ep), and labour participation rate (lp) have directional causality to fertility rate at 
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10 percent confidence level. The health expenditure (he) and self-employed female (se) 
have directional causality to fertility rate at 5 percent confidence level. But life 
expectancy at birth has directional causality to fertility rate at 1 percent confidence level 
only.  
 
Table 5.8(b): Granger Causality between fertility rate and independent variables for 



























ep does not Granger 
Cause fr 9.223*** 0.008 1.757 0.233 6.050** 0.025 1.286 0.327 
 fr  does not Granger 
Cause ep 2.542 0.139 2.101 0.184 2.1686 0.176 1.160 0.360 
         
he does not Granger 
Cause fr 4.774** 0.043 0.588 0.577 9.340*** 0.008 44.123*** 0.000 
fr does not Granger 
Cause he 5.114 0.037 0.350 0.714 3.066 0.102 0.720 0.515 
         
le does not Granger 
Cause fr 113.619*** 0.000 1.695 0.243 14.386*** 0.002 154.241*** 0.000 
fr does not Granger 
Cause le 95.022*** 0.000 0.813 0.476 17.976*** 0.001 445.571*** 0.000 
         
lp does not Granger 
Cause fr 5.893** 0.026 0.917 0.437 15.010*** 0.002 0.159 0.855 
fr does not Granger 
Cause lp 1.914 0.209 1.748 0.234 13.505*** 0.002 2.5904 0.135 
         
se does not Granger 
Cause fr 6.530** 0.020 0.333 0.726 4.979** 0.039 1.627 0.255 




















Note: ***, **, * indicates rejection of the null hypothesis of no-cointegration at 1%, 5%, and 10% level of   






The entire variable that was regressed has granger causality with fertility rate (fr) in 
Philippines but the differences is a confidence level. The health expenditure (he) and self-
employed – female (se) have granger causality to fertility rate at 5 percent confidence 
level but education primary (ep), life expectancy at birth (le) and labour participation rate 
(lp) have granger causality to fertility at 1 percent only. The life expectancy at birth (le) is 
the one and only variable in Philippines that has a directional causality to fertility rate at 1 
percent confidence level.  
  
For Thailand health expenditure (he), life expectancy at birth (le) and labour 
participation rate (lp) have granger causality to fertility rate at 1 percent of confidence 
level. The education primary (ep) and self-employed – female (se) have a granger 
causality to fertility rate at 5 percent of confidence level. There is a directional causality 
between variable to fertility rate in Thailand. The self-employed – female (se) has 
directional causality to fertility rate (fr) at 10 percent of confidence level but life 
expectancy at birth (le) and labour participation rate (lp) have directional causality to 
fertility rate (fe) at 1 percent of confidence level only.  
  
Vietnam also has a variable that are granger causality and directional causality to 
the fertility rate at 1 percent of confidence level. Health expenditure (he) and life 
expectancy at birth (le) have grange causality to fertility rate but life expectancy at birth 
(le) is directional causality to fertility rate. However, Singapore is the one and only nation 
in ASEAN that didn’t show any causality between variable in regression.  
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5.4  Results of the Panel Unit Root Test 
 
In order to determine the presence of a unit root in a panel data setting and to confirm the 
results from the individual unit root of the ADF tests, we used the panel unit test based on 
Levin et al. (2002) and Im et al. (1997) procedure (LLC and IPS respectively) on the 
panel data. The LLC and the IPS tests are constructed such that the null hypothesis tested 
including all the series in the panel, containing a unit root against the alternative that none 
of the series contain a unit root. Therefore although the test allows for heterogeneity in 
the panel, for example in lag order or the exact value for the autoregressive parameter, all 
the series must share the same stationarity properties.   
  
Table 5.9 presents the results of the LLC and the IPS panel unit root tests at the 
level indicating that all variables are I(0) in the constant of the panel unit root regression. 
These results clearly showed that the null hypothesis of a panel unit root in the level of 
the series cannot be rejected at various lag lengths. We assumed that there was no time 
trend. Therefore, we tested for stationarity allowing for a constant plus time trend. In the 
absence of a constant plus time trend, again we found that the null hypothesis of having 
panel unit root was generally rejected in all series at level form.   
  
We concluded that most of the variables are non-stationary in with and without 
time trend specifications at level by applying the LLC and the IPS tests which are also 
applied for heterogeneous panel to test the series for the presence of a unit root. The 
results of the panel unit root tests confirmed that the variables are non-stationary at level.  
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Table 5.9: The panel Unit Root Test for I(0) and I(1) 
 
 LLC IPS 










































































































































Note: ***, **, * indicates rejection of the null hypothesis of no-cointegration at 1%, 5%, and 10% level of   





5.5  The Panel ARDL Model Tests 
 
The estimation results from the PMG, MG and DFE estimations are presented in Table 
5.10. According to the PMG estimates in long-run period, high fertility rate is observed 
among selected six ASEAN countries. This shows that life expectancy at birth (le) tends 
to decrease fertility rate by 45 percent.  Fertility rate response to education primary (ep) 
and labour participation rate (lp), however, the lowest (42 and 33 percent, respectively) 
indicating that these explanatory variables has significant effect on fertility.  
 
The health expenditure (he) variable has a negative sign and the estimated 
coefficient is statistically significant but lower than life expectancy at birth (le), education 
primary (ep) and labour participation rate (lp). This result implies that an increase in the 
health expenditure (he) resulting to a decline of fertility rate by 2.5%.  On the other hand, 
self-employed (se) variable has a positive and statistically significant. The result implies 
that an increase in the self-employed (se) resulting to increase of fertility rate by 20%.    
 
In short-run period, we found that all the explanatory variables coefficients in 
general are statistically significant and affect to the fertility rate except the health 
expenditure (he) variable. Overall in our study context, the PMG estimation allows for 
heterogeneous short-run dynamics and common long-run fertility rate and explanatory 
variables elasticities. The default results of the PMG option include the long-run 
parameter estimates and the averaged short-run parameter estimates. In the output, the 
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estimated long-run and short-run explanatory variables elasticities is significantly 
negative, as expected. 
 
The MG estimator confirms the results of the PMG estimator, also if the 
magnitude of effects is different. Therefore, as presented in Table 5.10 the results show 
that for the health expenditure (he) and the self-employed, female (se) variables are not 
significant to fertility rate for all ASEAN-6 countries. However, we found that life 
expectancy at birth; female (le) is negatively related to fertility rate in the long-run for 
ASEAN-6. The expected coefficient of life expectancy is -2.313 and statistically 
significant at the 1 percent levels, means that 1 percent increase in life expectancy will 
decrease fertility rate by 23.13 percent. The results also show that the education primary 
(ep) has the expected coefficient of -0.810 and statistically significant at 1 percent level. 
Means 1 percent increase in education primary (ep) will decrease fertility rate by 8.10 
percent. While, labor participation rate, female (lp) is negatively related to fertility rate 
(expected coefficient is -2.403) and statistically significant at the 1 percent level in the 
long-run for ASEAN-6.  Means 1 percent increase in labor participation rate, female will 
decrease fertility rate by 24.03 percent. In short-run period, we found that some of the 
explanatory variables coefficients in general are statistically significant and affect to the 
fertility rate except the health expenditure (he) variable and the self-employed, female 
(se). 
 
On the other side we have the dynamic fixed–effect estimator (DFE), which is a 
traditional pooled estimation. This estimator allows only the intercept to differ across 
individuals while the other parameters and error variances are constrained to be the same. 
 68
The DFE estimations show that only three explanatory variables have statistically 
significant affect to fertility rate which is the self-employed, female (se), education 
primary (ep) and labour participation rate, female (lp). The result shows that the 
education primary (ep) has the expected coefficient is -4.931 and statistically significant 
at 1 percent level which is the higher expected coefficient compare with the labour 
participaqtion rate, female (lp) and self-employed, female (se).  Means 1 percent increase 
in education primary (ep) will decrease fertility rate by 49.31 percent. While, labour 
participation rate, female (lp) is negatively related to fertility rate (expected coefficient is 
-1.914) and statistically significant at the 5 percent level in the long-run for ASEAN-6.  
Means 1 percent increase in labour participation rate, female will decrease fertility rate by 
19.14 percent. The expected coefficient of self-employed, female (se) is -0.266 and 
statistically significant at the 5 percent levels, means that 1 percent increase in self-
employed will decrease fertility rate by 2.66 percent. In short-run period, we found that 
some of the explanatory variables coefficients in general are statistically significant and 
affect to the fertility rate except the health expenditure (he) and the life expectancy at 
birth; female (le) variables.  
 
Overall, the results obtained from the ARDL specifications are highly consistent 
to the ones derived from the more traditional methods. The test of difference in PMG and 
MG estimations/models is performed with the familiar Hausman test. The calculated 
Hausman statistic is 43.70 and is distributed X 
2.  
Here we conclude that the PMG 
estimator, the efficient estimator under the null hypothesis, is preferred. 
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Table 5.10: Pooled Mean Group, Mean Group and Dynamic Fixed Effect Estimates    
                   (Dependent Variable:∆D#&) 
 
 PMG Estimates MG Estimates DFE Estimates 
 Coef. t-ratio p-val. Coef. t-ratio p-val. Coef. t-ratio p-val. 
Long-run         
∆EFℎ,#& -0.253*** -6.35 0.000 0.216 0.96 0.338 0.004 0.25 0.804 
∆EFE,#& -4.534*** -5.08 0.000 -2.313*** -3.72 0.000 -2.877 -1.18 0.236 
∆EFH,#& 2.030*** 10.05 0.000 1.154 1.09 0.274 -0.266** -2.60 0.009 
∆EF,I#& -4.221*** -10.41 0.000 -0.810*** -3.61 0.000 -4.931*** -5.07 0.000 
∆EFEI#& -3.273*** -10.73 0.000 -2.403*** -4.38 0.000 -1.914** -2.97 0.003 




p.value: 0.000  h: 35.36 p.value: 0.000 
Short-run         
Constant 12.111*** 3.69 0.000 -1.948 -0.14 0.892 5.402** 1.98 0.047 
∆EFℎ,#& 0.0197 0.78 0.437 -0.052 -1.06 0.290 -0.009 -0.38 0.706 
∆EFE,#& 7.611** 2.47 0.037 19.574* 1.77 0.077 4.496 0.35 0.724 
∆EFH,#& -1.028** -2.38 0.041 -0.012 -0.26 0.796 0.381*** 5.38 0.000 
∆EF,I#& 2.013* 2.10 0.062 -2.075** -2.05 0.024 0.154*** 3.22 0.000 
∆EFEI#& -2.252*** -3.68 0.000 1.537** 2.02 0.039 0.072* 1.92 0.067 
Error Correction Coefficients 
ECT -0.211*** -3.26 0.000 -0.252*** -3.56 0.000 -0.135** -2.04 0.041 
Note: ***, **, * indicates rejection of the null hypothesis of no-cointegration at 1%, 5%, and 10% level of   




5.6  The Estimation of the ECM 
 
The estimated parameters of various ECMs for PMG estimation, MG estimation and 
Dynamic Fixed Effect (DFE) estimation are presented in Table 5.10. The ECM of PMG 
estimation shows the speed of adjustment is negative, like it was expected to be, and it is 
not too much high. The size of the coefficient of the error correction term (-0.211) 
suggests a relatively low speed of adjustment from the short run deviation to the long run 
equilibrium fertility rate. More precisely, it indicates that around 21 percent of the 
deviation from long run fertility rate is corrected every year. This implies that the model 
does not return immediately to its equilibrium after a shock that push the model away 
from the equilibrium. While, we found that the size of the coefficient of the error 
correction term in MG estimation (-0.252) suggests a relatively low speed of adjustment 
from the short run deviation to the long run equilibrium fertility rate but it is higher than 
the size of the coefficient of PMG. It indicates that around 25 percent of the deviation 
from long run fertility rate is corrected every year.  
 
The speed of the adjustment from the deviation in the long-run relationship between 
fertility rate and other determinants is slower in the DFE estimation (−0.135) relative to 
the MG estimation and PMG estimation. This means that the speed of adjustment of DFE 
to temporary fertility rate shocks is slower in the DFE as compared to the MG and PMG 
estimations. It indicates that around 13 percent of the deviation from long run fertility 







6.1    Introduction 
 
This chapter presents the main conclusion of the study. Policy implications, the limitation 
of the study and areas for future research are also included at the end of the chapter. 
 
6.2    Summary 
 
In this study we analyze the relationship between fertility and female labour force 
participation in Malaysia and the other five selected ASEAN countries. Specifically, the 
fertility model is constructed by using the selected determinants of fertility based on the 
long run and short run analysis.  
 
 This study also examines the trend in fertility, female labour force participation 
rate and the relationship between these two variables. As can be seen from Chapter Two, 
some countries have shown clear relationships between these two variables while others 
are not. As mentioned in the literature review, there are also other variables that influence 
fertility rates such as level of education, health expenditure, life expectancy at birth, 
female labour force participation rates, and self employed. 
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 Pearson correlation is used to examine the degree of linear dependence between 
the variables. Results obtained show that there is a positive and negative correlation 
between regression variable in ASEAN countries and none of them have a strong 
correlation. With this test, we would know that the two variables are associated with each 
other but we would not know the direction of the relationship.  
 
 The Granger-causality test is then employed to analyze the causal relationship 
between variables observed.  Findings show that primary education, health expenditure, 
life expectancy at birth, labour participation rate, and self-employed - female, does not 
granger-cause fertility rate in ASEAN-6. But there is a unidirectional causality which 
runs from fertility rate to education level, life expectancy at birth and labour participation 
rate.  
 
 As for an individual country, results are rather mixed. For instance, country such 
as the Philippines and Thailand showed that there is a unidirectional causality that runs 
from education to fertility, while for Indonesia, there is a two ways relationship between 
fertility and education level. For other countries i.e. Malaysia, Singapore and Vietnam 
there is no relationship between these two variables. Meanwhile for health expenditure 
and fertility, three countries which are the Philippines, Thailand and Vietnam have shown 
a unidirectional causality that runs from health to fertility. On the other hand, for the case 
of Malaysia and Indonesia it is the other way around. Once again for the case of 
Singapore there is no relationship between these two variables.  
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For the life expectancy variable, there are two ways relationship between this 
variable and fertility in all countries except for Singapore. For the labour force 
participation rate, Indonesia and Thailand have shown two ways causal relationship 
between this variable and fertility, while for Malaysia and the Philippines there are 
unidirectional causality that runs from labour force participation to fertility.   
 
For female self-employed; two countries which are Indonesia and Thailand have 
shown two ways causal relationship between this variable and fertility; and only the 
Philippines has shown a unidirectional causality that runs from self-employed to fertility. 
 
Table 6.1: Summary of Granger Causality Estimation 
 
COUNTRIES GRANGER CAUSALITY BETWEEN VARIABLES 
ASEAN 
 
Fertility Rate (fr)               ====>   Primary education (ep)  
Fertility Rate (fr)         ====>  Life expectancy (le) 
Fertility Rate (fr)                 ====>  Labor participation rate (lp)  
INDONESIA 
 
Fertility Rate (fr)                    ====>     Health expenditure (he)     
Fertility Rate (fr)         <====> Primary education (ep)  
Fertility Rate (fr)         <====>  Life expectancy (le)  
Fertility Rate (fr)                  <====>  Labor participation rate (lp)  




Fertility Rate (fr)                  ====> Health expenditure (he)   
Fertility Rate (fr)   ====>  Life expectancy (le)  





Primary education (ep) ====>    Fertility Rate  (fr) 
Health expenditure (he)   ====>    Fertility Rate  (fr)  
Labor participation rate (lp) ====>    Fertility Rate  (fr)  
Fertility Rate  (fr)                    ====>    Self-Employment (se)  









Primary education (ep) ====>    Fertility Rate  (fr) 
Health expenditure (he)   ====>    Fertility Rate  (fr)  
Labor participation rate (lp) <====>    Fertility Rate  (fr)  
Fertility Rate  (fr)                    <====>    Self-Employment (se)  





Health expenditure (he)   ====>    Fertility Rate  (fr)   




Before the panel ARDL test is performed, all series are tested for the presence of a unit 
root. Results from the unit panel root tests indicate that all variables are non-stationarity 
at level. Based on the PMG, MG and DFE (the panel ARDL) tests show that the three 
variables; life expectancy (le), education primary (ep) and labour force participation (lp) 
are statistically significant in influencing fertility rate in the long run. Meanwhile the self-
employed female (se) and health expenditure (he) also are statistically significant with 
lower value of 0.253 and -2,030 respectively. In the short run all variables are also 
statistically significant and affect the fertility rate except the health expenditure.  
 Results from the PMG estimators are confirmed by the MG estimator with health 
expenditure (he) and self-employed-female (se) being insignificant to fertility rate.  
 The traditional pooled estimation which is the dynamic fixed-effect (DFE) 
estimator is also used in which it allows only the intercept to differ across individuals 
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while other parameters and error variances are fixed to be the same. Results obtained 
indicate that only three variables; self-employed-female (se), education primary (ep) and 
labour force participation (lp) are statistically significant. Meanwhile for the short run all 
variables are statistically significant except for the health expenditure (he) and life 
expectancy (le). 
 Comparing the three estimates, namely PMG, MG and DFE, the PMG estimator 
is chosen as a fertility model since the joint Hausman test with the value of h:43.70; and p 
value: 0.0000 is statistically significant and it is the best among the three estimates. Based 
on the PMG estimates, we can specify the fertility model in the long run and short run as 
follows: 
The long-run fertility model: 
FrLR  =  - 0.253heit - 4.534 leit + 2.030seit – 4.221epit – 3.273 lpit 
 
The short-run fertility model: 
FrSR  =  12.111 + 7.611 leit-1 – 1.028 seit-1 + 2.013 epit-1 – 2.252 lpit-1  
 
The coefficient of ECM for the PMG estimator is -0.211. The error correction term with 
an adjustment coefficient of -0.211, indicates that in the case we are off the long-run 
fertility, overall fertility adjusts to its long-run equilibrium level with about 21 percent of 
the adjustment taking place within the first year. As can be seen in Table 5.11, the 
coefficient of ECM for the MG estimator is -0.252, indicating that the fertility adjusts to 
its long-run equilibrium level with about 25 percent. With compare to the DFE estimator, 
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the coefficient of ECM is -0.135 indicating that the speed of adjustment to temporary 
fertility rate shocks is lower than both the PMG and MG estimations.  
 
6.3 Policy Implications 
From results obtained it can be used as guidance for policymakers in making their 
decision regarding fertility in all countries involved. For the six ASEAN countries as 
whole, variables such as health expenditure, life expectancy, primary education and 
female labour force participation are negatively related to fertility in the long run while 
female self employed is positively related. However, in the short run all the four 
variables; life expectancy, primary education, female labour force participation and self 
employed are also statistically significant with different signs except for labour force 
participation while the health expenditure is insignificant. The long run and short run 
estimations are not consistent in terms of their signs may be because of the short data 
analysis involved, however female labour force participation is relevant and we can 
conclude that female labour force participation has an impact on the fertility rate both in 
the long run and short run. Therefore to reduce fertility in most of the countries, 
policymakers can promote more job opportunities for women. For the case of Malaysia, 
there are only 46.4% of women aged 15-64 in the workforce, which it is relatively low in 
comparison to neighbouring countries such as Thailand (70.0%), Singapore (60.2%) and 
Indonesia (51.8%). The relatively low participation rate of women for certain age groups 
could be attributed to gender roles in unpaid care work at home, particularly around the 
time of marriage and childbearing, and other social norms that restrict women’s labour 
force participation. However, as stated in the Tenth Malaysian Plan, the reformation of 
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the labour market will include an increase of female labour force from 46 per cent in 
2010 to 55 per cent in 2015.  
Besides that the performances of family planning programs in most of the 
countries have shown good results in reducing fertility rate. Those countries have 
developed vigorous family planning programs with better delivery systems and have 
provided a mix of fertility control methods. These programs, on the average have done 
somewhat better than other large-scale programs to change the behavior of individuals. 
This is so despite the fact that family planning programs have had relatively low priority 
in terms of personnel and funding. With funds that have been applied to rigorous 
programs and with all of the major fertility control methods are readily and easily 
available, the results in term of acceptance and continued use of family planning are 
impressive. Hence, the government in each country should continue to implement the 
family and health planning programs in order to achieve the expected results. 
 
6.4    The Limitation of the Study and Areas for Future Research 
 
In this study, only six out of ten ASEAN countries (exclude Laos, Myanmar, Brunei and 
Cambodia) are selected due to data availability. This study covers the period 1995-2009 
and uses panel data which are gathered from the World Development Indicator (WDI) 
and Asian Development Bank (ADB).  
 
 78
 There are five independent variables that are used to see their relationships with 
fertility in each country. Variables that used are based on the broad specification and data 
sets of World Development Indicator (WDI). 
  
The limitation of the study discussed above, point to several areas for future 
research, for instance future study may add more countries not only ASEAN country, i.e. 
include all developing countries, to make a comparison with other countries so as to see 
how the result may differ across countries.  Besides that the proxy used for education, 
i.e. primary education; others proxies such as the tertiary gross enrolment ratio or average 
years of schooling of females also can be used. 
 
Future research may aim at providing a more differentiated picture, notably by 
identifying fertility by looking at the family economic approach which focuses on 
changes in the value of women’s time as the driving force between changes in fertility 
and female labour force participation. As we all know women’s time is affected by 
numerous factors with a certain variety in time and space. This approach focuses on the 
ability of women to combine childbirth and work; and give less attention on the female 
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